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WE CLAIM: 



10 



1 . A method for monitoring an effect of administration of a parathyroid 
hormone to a subject, comprising: 

determining a level of a^ enzyme indicative of an osteoblastic process of 
bone formation, a product of cojlagen biosynthesis, a product of collagen 
degradation, or a combination thereof in a biological sample from the subject; and 

correlating the level determined with an effect of administration of a 
parathyroid hormone. 



2. The method of cliim 1, wherein the enzyme indicative of an 
osteoblastic process of bone formation comprises a bone specific alkaline 
phosphatase. 



15 



20 



3. The method of cla im 2, further comprising: 



r 



determining an elevated Ij^pl of the bone specific alkaline phosphatase in the 
period just after initiation of admin stration; and 

correlating the elevMedJej/( 1 with the effect of the subject undergoing a 
desired response to administration >f the parathyroid hormone. 



4. The method of claim 3, wherein the period just after initiation of 
administration of the parathyroid hormone comprises a period of 0 to about 15 
weeks after initiation of administration. 



25 5 . The method of claim 4, further comprising: 

determining an elevated levp of the bone specific alkaline phosphatase in a 
period subsequent to initiation of administration of the parathyroid hormone to the 
subject; 

correlating the elevated level of the bone specific alkaline phosphatase with 
30 the effect of the subject undergoing |a desired response to administration of the 
parathyroid hormone. 



J 
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6. The method of claim 5, wherein the period subsequent to initiation of 
administration of the parathyroid 1 tormone comprises a period of 0 to about 15 
months after initiation of administration. 



5 7. The method of claiih 

subject will benefit from continuin 



8. 



The method of clain 



3, wherein the correlation indicates that the 
administration of the parathyroid hormone. 

3, wherein the correlation distinguishes 
administering the parathyroid hormone from hormone replacement therapy or 
10 antiresorptive therapy. 

9. The method of claim |5, wherein the correlation distinguishes 
administering the parathyroid hormone from hormone replacement therapy or 
antiresorptive therapy. 



10. The method of cl 
comprises a procollagen I C-tei 



11. 




^wherein the product of collagen biosynthesis 



The method of claim 10j further comprising: 
determining an elevated level of the procollagen I C-terminal propeptide in a 
period just after initiation of administration of the parathyroid hormone to the 
subject; I 

correlating the elevated level of the procollagen I C-terminal propeptide with 
the effect of the subject undergoing a desired response to administration of the 
25 parathyroid hormone. 

12. The method of claim 1, wherein the elevated level of procollagen I C- 
terminal propeptide correlates with the response of spinal bone mineral density to 



administration of the parathyroid hormone 
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13. The method\of claim 1, wherein the period just after initiation of 
administration of the parathvroid hormone comprises a period of 0 to about 15 
weeks after initiation of administration. 

5 14. The method of claim 13, wherein the period comprises 0 to about 6 

weeks. 

15. The method of jplaim 1 1, wherein the level of the procollagen I C- 
terminal propeptide rises to a l^vel of more than about 130% of a control level. 

10 

16. The method of claim 11, wherein the level of the procollagen I C- 
terminal propeptide in a subjectjrises to a level more than about 20 pM above the 
base line level in said subject. 

15 17. The method of cliim 10, further comprising: 

determining that the levellof^e\>n>collagen I C-terminal propeptide has 
increased to a peak level and sub^gquen^yjieclined in the period just after initiation 
of administration; and 

correlating the increa^ttf A peak level and subsequent decline with the effect 
20 of the subject undergoing^aesirea[response to administration of the parathyroid 
hormone. 

1 8. The method of claim \ 7, further comprising: 
determining that the level of the procollagen I C-terminal propeptide has 
25 increased to a peak level and subsequently declined to at or near control levels in the 

period subsequent to initiation of administration; and 

correlating the increase to a peali level and subsequent decline with the effect 

of the subject undergoing a desired response to administration of the parathyroid 

hormone. 



30 



1 9. The method of claim 1 1 , wherein the correlation indicates that the 
subject will benefit from continuing administration of the parathyroid hormone. 
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20. The method of claim 1 1 , wherein the correlation distinguishes 
administering the parathyroid hormone from hormone replacement therapy or 
antiresorptive therapy. 

5 

21 . The method bf claim 1, wherein the product of collagen degradation 
comprises an N-telopeptide.| 

22. The method of claim 2 1 , further comprising: 
10 determining that the level of N-telopeptide remains substantially constant in 

the period just after initiation pf administration; and 

correlating the substantially constant level with the effect of the subject 
undergoing a desired responselto administration of the parathyroid hormone. 

15 23. The method of qaim 1, wherein the subject is a woman at risk of 

osteoporosis. 



20 



24. The method < 
taking hormone replaceme 



the 



25 . The method of cla 
hormone replacement therapy. 



23, wherein the woman is not concurrently 
f>y or an antiresorptive. 

1, wherein the subject is concurrently taking 



26. A kit for monitoring bn effect of administration of a parathyroid 
25 hormone to a subject, comprising in a container a reagent for determining a level of 
an enzyme indicative of an osteoblastic process of bone formation, a reagent for 
determining a level of a product of collagen biosynthesis, a reagent for determining a 
level of a product of collagen degradation, or a combination thereof; and instructions 
for said monitoring. 

30 
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27. A method for using change in a biochemical marker of bone 
formation for predicting subsequent change in spine bone mineral density resulting 
from repetitive administration of a parathyroid hormone to a human subject, wherein 
said biochemical marler of bone formation is a product of collagen biosynthesis, 

5 said method comprising the steps of: 

(a) determining the amount of difference for said subject between the level of 
said biochemical markeri in a biological sample taken from said subject prior to 
administration of said hormone and the level of said biochemical marker in a sample 
taken from said subject after administration of said hormone begins; 
10 (b) comparing thelamount of difference for said subject determined in step 

(a) with known amounts oi difference for other human subjects determined as in step 
(a) to find a known amount of difference for other human subjects that is about the 
same as said amount of difference for said subject, wherein 

said parathyroid hormone has been administered to said other human 
15 subjects under the same conditions as for said subject, and 

correlated amounts of subsequent change in spine bone mineral 
density resulting from administration of said parathyroid hormone under said 
same conditions are eiown for said known amounts of difference for other 
human subjects; 

20 (c) determining ff& knojvn correlated amount of subsequent change in spine 

bone mineral density foy said d fference for said subject, thereby predicting that the 
subsequent change in spine bone mineral density due to said repetitive 
administration of a parathyroid hormone to said subject will be said known 
correlated amount of subsequent change in spine bone mineral density. 

25 

28. The method of claim 27 wherein said repetitive administration is 
daily administration, said parathyroid hormone is hPTH(l-34), said biochemical 
marker of bone formation is the product of collagen biosynthesis in serum known as 
procollagen I C-terminal peptide (FICP) and said biological sample taken after 

30 administration of said hormone begins is taken about one month after administration 
of said hormone begins. 
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29. The method of claim 28 wherein change in spinal bone mineral 
density is predicted for about one year after administration of said hormone begins. 

30. The method of claim 29 further comprising a step in which the 
5 predicted dBMD determined in step (c) is adjusted for gender and age of said 

subjects. 

3 1 . The method of claimbo further comprising a step in which the 
predicted dBMD determined in step (c) is adjusted for base line PICP level of said 

10 subjects before administration of said hormone begins. 



15 



20 



25 
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32. The method of claim 3 1 wherein further: 
when the base line level of PICP in a sample taken before said administration of said 
parathyroid hormone is defined as bPK 

said difference in levels jpf PICP is defined as dPICP, and 
said known correlated amount of subsequent change in spine bone 



mineral density is defined as 
when said human subjects are female 
when dPICP <50 pM, then 
when dPICP = 50-99 pM, ^en 
when dPICP = 100 - 149 pM, 



CP < 100 pM, and 

= :>.7%; 

= 9.5%; 

10.4%; 



n dBMD = 9.5 ( 
theildBMD = 



when dPICP >150 pM, then dBMDl= 13.7%; 
when said human subjects are female and bPICP >100 pM, and 

when dPICP <50 pM, then dBMD =R0%; 

when dPICP = 50 - 99 pM, then dBMD = 10.4%; 

when dPICP = 100 - 149 pM, then dBMD = 12.6%; 

when dPICP >150 pM, then dBMD = 18.5%; 
when said human subjects are male and bPICP|< 100 pM, and 

when dPICP <50 pM, then dBMD = 4.8%; 

when dPICP = 50-99 pM, then dBMD 1= 9.4%; 

when dPICP = 100-149 pM, then dBMD =11.1%; 

when dPICP >150 pM, then dBMD = 1017%; 
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when said human subject^ are male and bPICP >100 pM, and 
when dPICP <50 pM, then dBMD = 6.9%; 
when dPICP = 50 -99 pM, then dBMD = 8.7%; 
when dPICP = 100 \ 149 pM, then dBMD = 1 1.3%; 
5 when dPICP >150 pM, then dBMD = 10.2%. 



15 



20 



25 



33. The method of claim 28 further comprising a step in which the predicted 
dBMD determined in step (c) is adjusted for concentration in bone-specific alkaline 
phosphatase determined at ab< ut 3 months after administration of said hormone 



10 begins. 



from repetitive administration 
said biochemical marker of 
processes of bone formatioi 



34. A method for u* ing change in a biochemical marker of bone 
formation for predicting subsec uent change in spine bone mineral density resulting 

Zathyroid hormone to a human subject, wherein 
ation is an enzyme indicative of osteoblastic 
method comprising the steps of: 



(a) determining tfefexoncfe itration for said subject in a sample taken from said 
subject after administration of said hormone begins; 

(b) comparing the concentration for said subject determined in step (a) with 
known concentrations for other human subjects determined as in step (a) to find a 
known concentration for other hurikan subjects that is about the same as said 
concentration for said subject, wherein 

said parathyroid hormone has been administered to said other human 
subjects under the same conditions as for said subject, and 

correlated amounts of subsequent change in spine bone mineral 
density resulting from administration of said parathyroid hormone under said 
same conditions are known for ?aid known concentrations for other human 
subjects; and 
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(c) determining the Known correlated amount of subsequent change in spine 
bone mineral density for said concentration for said subject, thereby predicting that 
the subsequent change in spine bone mineral density due to said repetitive 
administration of a parathymia hormone to said subject will be said known 
5 correlated amount of subsequent change in spine bone mineral density, 

35. The method of claim 34 wherein said repetitive administration is daily 
administration, said parathyroid hormone is hPTH(l-34), said biochemical marker of 

1 c 

bone formation is bone-specific alkaline phosphatase (BSAP) and said biological 
10 sample taken after administration of said hormone begins is taken about three 
months after administration of said hormone begins. 



15 



30 



36. The method of clairQ 35 wherein change in spinal bone mineral 
density is predicted for about one ybar after administration of said hormone begins. 



37. The method of cl 
when BSAP concentration at 3 
said known co 
mineral density is defined as < 



Jrdn further: 
is defined as BSAP(3), and 
ount of subsequent change in spine bone 
MD; and 



20 when said human subjects are female J and 

when BSAP(3) <10 pM, then dBMD = 7.2%; 

when BSAP(3) = 10- 14.99 pM, then dBMD = 9.4%; 

when BSAP(3) = 15 - 19.99 pM, then dBMD = 12.2%; 

when BSAP(3) > 20 pM, then dBMD = 12.9%; 
25 when said human subjects are male, and\ 

when BSAP(3) <10 pM, then dBMD = 7. 1%; 

when BSAP(3) = 10- 14.99 pM, then dBMD = 7.9%; 

when BSAP(3) = 15 - 19.99 pM, ken dBMD - 8.3%; 

when BSAP(3) > 20 pM, then dBI^ID = 10.0%. 



38. A method for concurrently inducing the risk of both vertebral and 
non-vertebral bone fracture in a male human subject at risk of or having 
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osteoporosis, said method comprising 

administering to said subject a parathyroid hormone consisting of amino acid 
sequence 1-34 of human Parathyroid hormone 

without concurrent administration of an antiresorptive agent other than 
5 vitamin D or calcium, 1 

in a daily dose of a least about 15 ^ig to about 40 \ig for at least about 12 
months up to about 3 years 



39. The method 
10 has osteoporosis arising frojn 



40. The method 



related. 



of claim 38 wherein said human subject is at risk of or 
a hypogonadal condition. 



>f claim 39 wherein said hypogonadal condition is age- 



15 



41 . The method of claim 38 wherein said osteoporosis is idiopathic. 



42. The method o 

43. The method o 
20 least about 24 months. 



claim 38 wherein said daily dose is 20 ng or 40 ng. 



claim 38/Wherein said daily dose is administered for at 



44. An article of 



acture comprising packaging material and a 



pharmaceutical composition cAnti ined within said packaging material, said 
composition comprising a paraijiyroid hormone consisting of amino acid sequence 
25 1 -34 of human parathyroid and 

said packaging material comprising printed matter which indicates that 

said composition is effective for concurrently reducing the risk of 
both vertebral and non-vertebral bone fracture in a male human subject at 
risk of or having osteoporosis when administered to said subject such that 
30 said parathyroid hormone is administered 

without concurrent administration of an antiresorptive agent other 
than vitamin D or calcium, 
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in a daily dose of at least about 15 |xg to about 40 jig for at least about 
12 months to about 3\ years. 



10 



45. Use of a parathyroid hormone consisting of amino acid sequence 1 -34 
of human parathyroid hormone for the manufacture of a medicament for 
concurrently reducing the risk of both vertebral and non- vertebral bone fracture in a 
male human subject at risk of >r having osteoporosis, 

wherein said medicam *nt is administered to said subject without concurrent 
administration of an antiresorf tive agent other than vitamin D or calcium, 

in a daily dose of at le4st about 15 ng to about 40 jig for at least about 12 
months up to about 3 years. 



46. Use according t< 
within a packaging material, 



15 



20 



said packaging materi 

said medicamepf is 




45 wherein said medicament is contained 



msing printed matter which indicates that 
fective for concurrently reducing the risk of 
both vertebral and ndh-vertdBa-al bone fracture in a male human subject at 
risk of or having osteoporosis When administered to said subject such that 
said parathyroid hormone is administered 

without concurrent administration of an antiresorptive agent other 
than vitamin D or calcium, 

in a daily dose of at least aJ>out 1 5 |ig to about 40 \xg for at least about 
12 months up to about 3 years. 
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